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The method used in this report is based on the immunological production of a specific antisera to tnlodothyronine (T3) in rabbits. Conducted at 4 #{176}C, the radioimmunoassay requires three to five days to complete. Hoping to speed this assay, we investigated the influence of time, temperature, and pH. Incubation at 37 #{176}C and pH 8.0 for 30 mm did not deleteriously affect either precision, specificity, reproducibility, or accuracy. Bound and unbound T3 were separated in 10 mm by adding polyethylene glycol ("Canbowax 6000") at 0-4 #{176}C. T3 was prevented from binding to thyroxine-binding globulin by the addition of 8-anilino-1-naphthalene sulfonic acid. To minimize the differences in protein concentration between standards and unknowns, we added T3-free serum to all standards. Thus, a simplified and convenient method is described for measurement of T3 that is suitable for clinical use because it is simpler and faster than previously reported methods. Additional Keyphrases: assessment of thyroid function #{149} thyrotoxicosis #{149} 
hyperand hypothyroidism
Since 1952, when Pitt-Rivers and Gross discovered 3,5,3'-L-triiodothyronine (1) , this naturally occurring iodinated amino acid has been the subject of investigation and speculation by thyroid physiologists. The interest was heightened when it was observed that the potency of T32 is severalfold greater than that of T4 (2) (3) (4) .
The recent discovery that thyrotoxicosis may be caused by an inappropriate concentration of T3 rather than T4 has reinforced the importance of T3 measurement (5) (6) (7) (8) (9) . T3 values must thus be considered in the diagnosis of thyroid disorders. Many methods described for assay of T3 before the advent of RIA required large volumes of blood, and at the same time were difficult and time-consuming (5, (10) (11) (12) .
Since the discovery that T3 conjugates with protein are antigenic (13) , many laboratories have successfully produced specific antibodies against synthetic T3 conjugates (14, 15, (17) (18) (19) .
Thyroglobulin also produces antibodies that bind both T4 and T3; the T4-antibodies are neutralized before the T3 assay by the addition of T4 (16) , and recently Ta-thyroglobulin conjugates have been used (20) . 14, 16, 17) . Others have used dextran-coated charcoal (15, 18) . In our assay, incubation time has been shortened to 30 mm at 37 #{176}C, and the need for a second antibody has been eliminated by using a solution of polyethylene glycol. Maximum binding. Table 5 . The T3 values in samples of cord blood were in the hypothyroid range, with five additional values in the range of 1.5-3.0 ng/ml.
Materials and Methods

Materials
The distribution of T3 in 135 samples of cord serum is shown in Figure 3 .
Discussion
Production of T3 antibody of high specificity by use of conjugated proteins has been reported by several workers (13) (14) (15) (17) (18) (19) (20) However, it appears that the antigenicity of the conjugated proteins does not depend critically on the number of molecules of T3 conjugated to each molecule of protein because in all cases cited above, antibodies were produced.
Any system used in RIA is composed of several components that should be in equilibrium: the labeled hormone, the unlabeled hormone, the protein antibody, and the complexes between the two forms of the hormones and the antibody. Variation in concentration of any of the elements can alter the equilibrium and so change the absolute values of unlabeled ligand obtained.
In addition, a number of variables-such as temperature, time, and pH-markedly affect the equilibrium.
The responsiveness of the assay was evaluated experimentally for all cases from the slope of the rectilinear plot of B/B0 vs. hormone concentration for the range of 0.00-500 pg, because beyond 500 pg the curves became nonlinear.
The time, temperature, and pH that gave the steepest slope were adopted for the assay system: 30 mm, 37 #{176}C, and pH 8.0. Incubation is usually done at 4 #{176}C for days, because it was originally believed that responsiveness was greatest at the lower temperature (24). Herbert et al. (25) , however, found that it was not necessary for the antigen-antibody reaction to go to completion, but only that the time and temperature of the incubation need be the same for all samples. However, since in our case the slope decreased after 30 mm, we concluded that, for maximum precision, time and temperature had to be controlled. The temperature instability in the assay system above 37 #{176}C might be the result of distinction of binding proteins by proteolytic enzymes, or changes in protein conformation producing a change in affinity constant(s).
The flatter slopes below 37 #{176}C and 30 mm, with a tendency to poorer coefficient of correlation, could be attributed to failure to attain equilibrium.
After incubation at 37 #{176}C, there is a 10-mm incubation in an ice-water bath. This is sufficient to estab- lish a new equilibrium, which is identical to that obtained by incubating for three days at 4 #{176}C ( Figure  1 ). The equilibrium constants at 37 #{176}C (followed by 10 mm at 4 #{176}C) and 4 #{176}C were 6.3 X 108 and 5. (33, 34) . The values for cord serum were mostly in the hypothyroid range, with five additional values in the range of 1.5-3.0 ng/ml. Low values in the cord serum have been documented (18, 31, 32 
